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Abstract 
The speed of logistics infrastructures investment in Central China is still lower than other regions since the rise of the 
central region strategy was put forward. And the ration of freight turnover was also being down. The analysis with the 
relations among the central region of the logistics investment, logistics value-added and GDP, found that three 
variables exists co-integration relation. And found that the investment in logistics infrastructure was the Granger 
reason of the GDP, the investment in logistics infrastructure and logistics value-added was the Granger reason for 
each other. According to the analysis, some countermeasures be put forward as following: accelerate the speed of 
logistics investment, optimize logistics environment, promote the logistics capability, reduce logistics cost, and so on. 
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1.Introduction 
China's economy has been driven by investment especially since the financial crisis. The Chinese 
government decided to expand investment to against the financial crisis. But, the policy of expand 
investment have sparked a widespread controversy, because a large number of investment put into 
infrastructure building, the so-
building. The paper wants to make empirical analysis to the relation between the logistics investment and 
economic development in the center China, according to the theory about investment and economic 
growth from past experience data. Centre China includes Shanxi, Henan, Anhui, Jiangxi, Hubei, Hunan 
six provinces.  
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2.Theoretical framework 
There are a lot of literatures study the relationship between logistics infrastructure and the region 
economic development. The early research show that the logistics infrastructure investment generates 
strong growth of the economic, Keynes(2004) thinks the government investment in transportation 
infrastructure is approach to make economic development. But this role in promoting does not always 
being, also not grow indefinitely. Some economists proved only under certain condition, the logistics 
infrastructure investment could bring economic growth. 
The Central China is an underdeveloped region within accelerated industrialization period, the 
relationship between the logistics infrastructure and the economic development is worth studying. Huang 
Gen- ong. But Jiang 
Li-yong(2008) got the opposite conclusion.  
3.Co-integration analysis for effects of logistics infrastructure investment 
3.1.Theory, method and data description 
This paper selected logistics investments, value-added logistics and regional gross domestic product 
three time-series data of the central China from 1986 to 2007.  
Since there is no statistical projects logistics industry in China's current statistical standards, we use 
transportation and storage, post and telecommunications industry statistics instead of it. Compared to the 
caliber of logistics industry, with the addition of the telecommunications industry, and diminished the 
wholesale and retail processing. In the existing statistical data, we believe that the two can be equivalent 
to. About data sources, the raw data after 1996 are from the "China Statistical Yearbook (1996-2008)", 
and the data from 1986 to 1995 are from the " Compiling statistical information on fifty years of New 
China ", a total of 22 sets of data  The GDP, LINV and LGDP respectively stand for GDP, fixed asset 
investment in the logistics industry, added value of logistics. By taking the natural logarithm of the 
variable data, the possible heteroscedasticity can be eliminated, and also can improve the reliability of 
estimates under the premise of without changing the co-integration relationship between variables.  
But even after taking the logarithm, the three time series variables may still be non-stationary. If using 
the traditional multiple regression analysis, it is easy to get "pseudo-regression" result. Only variables are 
stationary, co-integration method can be continued to analyze the relationship between variables. Thus, 
the co-integration method can effectively avoid the "spurious regression" problem. At the same time, 
co-integration must first determine the order of integration, and only there is same integer order between 
the variables, or a different order of variables through a combination of the future, in theory, there may be 
long-run equilibrium relationship, it can be assumed that equation. At the same time, the Granger 
causality test basic on co-integration analysis, have more comprehensive and accurate determination of 
causal relationship between variables. In view of this, this article uses co-integration method to study the 
relationship between variables. The first step is to take the unit root test of the variables. The second step 
is to establish the co-integration equation and multi-variable Granger causality test. The last step is to use 
impulse response function analyze the relationship change between variables in the future.  
3.2.Integration and Co-integration Test 
 Unit root test 
In the central region, the logistics industry in the amount of investment in fixed assets, value added 
and GDP all of which are on the rise and have same change direction. In order to test its smoothness, we 
adopt ADF test to determine the three time series to the smooth case, by adding items to lagged residual 
term is white noise series. The result is shown in table1.  
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TABLE I.  THE RESULT OF ADF UNIT TEST 
Variables ADF statistic 5% Level probability Conclusion 
LOG(GDP) 0.01698 -3.03 0.949 non stationary 
LOG(linv) -1.33 -3.01 0.595 non stationary 
LOG(lgdp) -2.6 -3.01 0.108 non stationary 
DLOG(GDP,1)  -2.54 -3.03 0.123 non stationary 
DLOG(linv,1)  -2.38 -3.02 0.157 non stationary 
DLOG(lgdp,1)  -2.90 -3.02 0.063 non stationary 
DLOG(GDP,2)  -3.46 -3.03 0.021 stationary 
DLOG(linv,2)  -3.48 -3.04 0.021 stationary 
DLOG(lgdp,2)  8.02 -3.02 0.000 stationary 
  
As can be seen from table
first-order differential are non stationary, and second-order differential are stationary. Thus, we can 
conclude their exist a stationary linear combination, a long-term stable relationship between these 
variables.  
 Co-integration relationship test 
There are many technical models in testing the co-integration relationship, and the two variables 
co-integration relationship test commonly used Engle-Granger two-step method. More than two variables 
co-integration relationship is to use Johansen maximum likelihood method for testing. The result is 
shown in table 4. 
TABLE II.  THE RESULT OF JOHANSEN CO-INTEGRATION RELATIONSHIP TEST 
Series: LOG(GDP) LOG(LINV) LOG(LGDP)  
Hypothesized No. of CE(s) Eigen value Trace Statistic 0.05Critical Value Prob.** 
None *  0.820077  41.36408  29.79707  0.0015 
At most 1  0.310260  8.774771  15.49471  0.3866 
At most 2  0.086425  1.717413  3.841466  0.1900 
 Trace test indicates 1 co-integratingeqn (s) at the 0.05 level 
 
As we can see the Trace Statistic at line 1 is 41.36, more than 0.05Critical Value 29.8, thus refuse 
the hypothesis. And at line2 and 3, accept the hypothesis. Thus, we can draw the conclusion that there has 
one co-integration relationship among three variables at the 5% significant level. The co-integration 
equation is as following.  
 
LOG (GDP) =1.835*LOG (LINV) -3.762*LOG (LGDP) 
 (0.25793)        (0.40742) 
The residual is E=LOG (GDP)-1.835*LOG (LINV) +3.762*LOG (GDP), take ADF test to the 
second order difference of residual, the result is as following 
TABLE III.  THE ADF TEST TO THE RESIDUAL(SECOND ORDER DIFFERENCE) 
  t-Statistic   PROB.* 
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Augmented Dickey-Fuller test statistic -3.606604  0.9999 
Test critical values: 1% level -2.708094  
 5% level -1.962813  
 10% level -1.606129  
 
Found at 1% level reject hypothesis, Shows that the residuals are stationary series, Further 
illustrates the existence of long-term relationships between the variables. The co-integration equation 
shows that logistics, fixed assets investment has a positive effect to GDP.  For each additional unit of 
fixed asset investment in the logistics industry can increase 1.835 units of GDP, far higher than 1. This 
shows that, at this stage, the investment in logistics fixed assets has a strong leading role to economic 
development; we need to expand the logistics fixed assets investment. And each additional unit of the 
added value of logistics industry can reduce 3.76 unit regional GDP. If we take the value-added logistics 
and logistics costs to contact, then in turn explain the increase logistics efficiency, cost reduction will 
greatly contribute to regional economic development. Reducing one unit logistics cost, will lead to 3.76 
Yuan GDP incensement.  
3.3.Granger causality test 
Correlation relationship exists between variables, but it is a causal relationship has yet to be tested. 
Granger causality test is a more suitable method; it takes into account the information collection, as well 
as the sequence of time. Taking Granger tests on the basis of the co-integration relationship, choose lag 
three bands for the 19 degrees of freedom (22 minus 3), the result is shown in table 5. 
TABLE IV.  THE RESULT OF GRANGER CAUSALITY TEST 
  Null Hypothesis: F-Statistic Probability 
LOG(LINV) is not the Granger of LOG(GDP)  3.21643  0.06150 
LOG(GDP) is not the Granger of LOG(LINV)  0.74699  0.54464 
LOG(LGDP) is not the Granger of LOG(GDP)   0.22309  0.87851 
LOG(GDP) is not the Granger of LOG(LGDP)   0.64180  0.60268 
LOG(LGDP) is not the Granger of LOG(LINV)   4.52308  0.02420 
LOG(LINV) is not the Granger of LOG(LGDP)   2.18769  0.14238 
 
Thus, it can be concluded that there is a signal-way causal relationship between fixed-asset investment 
in the logistics industry and regional economic development, That is, the logistics investment will 
promote regional economic development. There exists a two-way causal relationship between the 
logistics added value and the logistics investment, that is, two factors promote each other. There is no 
causal relationship between logistics Value-added and regional GDP.  
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3.4.Impulse response function 
Build VAR model to further analyze the trend of three variables. The three variables are set to 
endogenous variables, lag order start from 1 to the end of 2, got VAR. On this basis, to carry out Johansen 
co-integration test results consistent with the above, show that there has long-term co-integration 
relationship. At the same time, make characteristic root test, all the features of root mean falls within the 
unit circle. That means it is a stationary VAR model, may take impulse response analyses. 
Then, adopt standard impulse response function to analyze the trend of the relationships among three 
variables. To analyze the affect by impulse of the investment in logistics industry fixed assets. Figer1 
shows that impact of their own immediate generates and more than 1, and in the next few cycles continue 
to exist, but the effect getting smaller and smaller. The impact to added value of logistics industry is also 
an immediate impact, but it has been maintained at a relatively small range. The impact of the regional 
GDP, will have to be seen after two cycles, and will be gradually increased after six cycles, shows that the 
basic role and leading role of the logistics investment and are the very obvious. 
4.Conclusions 
There is one co-integration relationship among them. Its co-integration equation shows that the return 
on fixed assets investment in logistics industry of central China is very high.  Each 1 Yuan additional 
logistics fixed asset investment will bring 1.8 Yuan to GDP. 
The investment in fixed assets for logistics industry can contribute to regional economic growth. And 
the growth of logistics added value, in turn will promote the fixed assets investment. Regional economic 
growth will not bring the investment in logistics fixed assets. It will not increase the logistics added value. 
On the other hand, logistics added value will not promote regional GDP growth. 
Through impulse response analysis, we found: the main affect of fixed assets investment in logistics 
industry to the region's GDP is not the current, but after a period of 5-6 will be increasingly large. This is 
because the fixed assets investment of logistics as investment in infrastructure with a strong foundation 
and guiding, but also shows that fixed-asset investment cycle is relatively long, should need over a period 
of time to play a benefit.  
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Fig1. The response of LOG (LINV) to the new interest rate for a standard deviation  
 
 
 
 
 
